Background: Among all percutaneous coronary interventions (PCIs), 30 to 40% involve small coronary arteries. Small vessel PCI has historically been associated with poor outcome in terms of coronary artery dissection, acute vessel closure, myocardial infarction, emergent coronary bypass grafting, and restenosis, but the scenario has been changing in recent years. The outcome of small vessel coronary intervention in Bangladeshi population is largely unknown.
Introduction:
Percutaneous coronary intervention (PCI) is a commonly done procedure in the arena of interventional cardiology. This has revolutionized the management of coronary artery disease. However, the success of PCI is influenced by different factors including the vessel's size. Among all interventions, 30 to 40% involve small coronary arteries. 1, 2 Historically, small vessel intervention has been associated with poor short term outcome in terms of significant vessel dissection, acute vessel closure, myocardial infarction and emergent coronary bypass grafting, and also worse long-term outcome in terms of restenosis. [3] [4] [5] Furthermore, these lesions are frequently technically difficult in terms of device delivery and expansion because of non-compliance, calcification, tortuosity, and predominant distal location.
With further advancement in technology, hardwire and pharmacotherapy, the scenario began to change. In recent years, favourable angiographic and clinical outcomes have been reported by a number of researchers. [6] [7] [8] [9] [10] [11] In Bangladesh, increasing number of coronary interventions is being done, anda portion of all (Bangladesh Heart Journal 2015; 30(1) : 22-26) PCIs presumably involves small vessels. However, data regarding the outcome of coronary intervention in small vessels are almost non-existing in Bangladesh.The present study was carried out to determine the safety and efficacy of stent implantation in small coronary arteries.
Materials and Methods:
This prospective, comparative study was conducted in the National Institute of Cardiovascular Diseases Coronary angiographic findings were recorded before balloon dilatation and after stenting.Stenting was done as an elective procedure through the right femoral arterial approach. Premedication was done with aspirin, clopidogrel and midazolam. After femoral arterial puncture, 10,000 units of heparin was given intravenously. All the cases were predilated with balloons and balloon expandable stents were deployed in all the cases. Femoral sheaths were removed within 4 to 6 hours post-procedure. During hospital stay all patients were given aspirin 75mg and clopidogrel 75mg daily along with other medications as necessary.Procedural complications e.g.MACE, arrhythmias, haemorrhage, no flow, dissection, pericardial tamponade, cardiogenic shock were recorded. Post-procedural follow-up began immediately after completion of the intervention itself, and was done hourly for the first 6 hours and then every morning and evening, or even more frequently if indicated. Subjective evidence of chest pain, breathlessness and pain in the limb through which vascular access was made were looked for. Pulse, blood pressure, chest, peripheral pulses and vascular access site were examined. Bedside monitor parameters were noted and available medical records were scrutinized. Twelve-lead ECGs were done immediately and 24 hours after the procedure, before discharge, and as necessary. CK-MB level in blood was measured six hours after the procedure and as necessary. Patients were followed up thoroughly during hospital stay upto a period of two weeks postprocedure.
All patients were followed-up throughout the period of index hospitalization, and upto 2 weeks post-procedure or death.
The collected data were expressed in frequency, percentage, mean + standard deviation as applicable.
Comparison between groups were done by unpaired Student's t test, chi-square test and Fisher's exact test. All data were analyzed by using computer based SPSS (statistical programme for social science) progamme (version 11). P values of less then 0.05 was considered as significant.
Results:
The present study was a prospective comparative study to assess the periprocedural outcome of small and large vessel coronary stenting, and also to compare between the two groups. A total of 100 patients, equal in small and large vessel group, were studied. Number of small vessel lesions treated was 58, and that of large vessel lesions was 56. There were no statistically significant differences in baseline clinical characteristics between the two groups. (Table I) . Favorable results were observed in both groups. The outcome of the procedure was compared in terms of success, complications and hospital stay. (Table II to VII) . There were no statistically significant differences in baseline clinical characteristics between the two groups. Procedural success was a bit higher in large vessel stenting group (98%) in comparison to small vessel stenting group (94%). However, the differences were not statistically significant (p>0.05). Clinical success was 90% in small vessel stenting group and 94% in large vessel stenting group, however, the differences were not statistically significant (p>0.05). Between the groups, there were no statistically significant differences in baseline TIMI flow status. All patients in both group achieved TIMI 3 flow post procedure. Other than arrhythmia, complications during the procedure were more common in small vessel stenting group in comparison to large vessel stenting group, however, the differences were not statistically significant (p>0.05). Average hospital stay post-procedure was a bit higher in small vessel stenting group in comparison to large vessel stenting group, however, the differences were not statistically significant (p>0.05).
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Discussion:
The present study was a prospective case-control study conducted in the NICVD, Dhaka. The aim of the study was to observe the success and complications of stenting in small coronary arteries. Overall,successful periprocedural outcome with insignificant complications were observed. The observational findings were consistent with those of many studies published in the reputed journals of home and abroad. To observe the periprocedural outcome, success was assessed in terms of angiographic, procedural and clinical success. Complications like MACE and minor complications were observed. In the present study patients underwent coronary stenting for post myocardial infarction angina (68%), unstable angina (17%) and chronic stable angina (15%); there was no statistically significant difference in distribution between the groups. Stenting was done electively in all the cases in native coronary arteries. Symptomatic improvement was remarkable indicating clinical success. New Q waves appeared in 6% and 2% of cases in small and large vessel group respectively. There was no residual stenosis in any lesions of either group. Angiographic success was achieved in 100% of cases in each group. This correlates well with the study of Ali et al. 15 Uddin et al. reported 96% angiographic success rate. 12 In the current study both groups showed TIMI III flow in the distal vessels immediately after intervention. Anginal pain subsided in most of the cases in each group. After the intervention CCS class II and IV symptoms were observed in 10% and 6% cases in small and large vessel group respectively. The remaining were asymptomatic. Procedural success rate was 94% and 98% in small and large vessel group respectively. So, clinical success was obviously high, 90% and 94% in small and large vessel group respectively. This correlates well with the study of Rahman et al. 16 Acute lumen gain were 2.33+0.24 mm and 2.86+0.46 mm in small and large vessel group respectively. Target vessel diameter, minimal lumen diameter (before and after stenting) and acute lumen gain are obviously low in patients with small vessels. But the difference of acute lumen gain by percentage between the groups was not statistically significant (p>0.05). Residual stenosis was higher in the study of Koning et al. in comparison to the present study. 13 The incidence of cardiogenic shock was equal (2%) in both the groups. Only 1 (2%) patient in large vessel group suffered from sustained ventricular tachycardia. Haemorrhage from vascular access site occurred in 2% in small vessel group with none in the large vessel group.
Limitations of the Study:
Despite exercise of caution, the study has got some limitations. The sample size was relatively small. Sampling method was consecutive, not random. Also, multivariate analysis was not done. There may be some role of confounding factors as well.
Conclusion:
In the present study, high angiographic, procedural and clinical success andlow complication rate was observed in small vessel coronary stenting, as well as, in large vessel stenting. So, small vessel coronary stenting may be safe and effective. These findings require further study involving larger population and long term follow up.
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